INTRODUCTION {#sec1-1}
============

Pits and fissures are reported to be involved in almost 90% of carious lesion of permanent posterior teeth.\[[@ref1]\] Pit and fissure sealant has been considered as a highly effective caries preventive treatment and are widely recommended and used in dentistry today. In a systematic review, Griffin.\[[@ref2]\] has reported a reduction of 9% in median annual caries progression after sealant application.

Pit and fissure sealants have been placed with and without use of adhesive.\[[@ref1]\] It has been demonstrated that use of adhesive before sealant placement on enamel surface contaminated with moisture, may help in reducing microleakage.\[[@ref3]\] Clinical study by Feigal.\[[@ref4]\] has reported improvement in the retention of sealants with application of adhesives before sealant placement.

The sixth and seventh generation adhesives have introduced lesser steps for applications hence are less technique sensitive than TE adhesive.\[[@ref5]\] There is limited literature available on effectiveness of the SE adhesives in retention of fissure sealants.\[[@ref6]\] Feigal and Quelhas.\[[@ref7]\] reported equivocal results with use of SE adhesives and TE adhesives before sealant application, but their study was limited by smaller sample size. Similar study was conducted by Burbridge.\[[@ref8]\] whereas study by Venker *et al*.\[[@ref9]\] was retrospective review of fissure sealant program in a school.

The seventh generation SE adhesives are based on single bottles system where etching, priming and bonding occurs in single step. The reduction in number of steps can lead to lesser chances of procedural errors, lesser chair side time and result in more patient comfort during placement of fissure sealants.\[[@ref6]\] The aim of the current study was to compare the retention of resin based sealants placed with application of Total Etch (TE) and Self Etch (SE, seventh generation) adhesive in permanent molar teeth, at 6 months follow-up.

SUBJECTS AND METHODS {#sec1-2}
====================

Study setting and design {#sec2-1}
------------------------

The study was conducted at Dental section of a tertiary care hospital. The study was single blind randomized control trial; assessors were blinded to treatment allocation. Split mouth design was used for provision of treatment; the left and right molar tooth of same patient was used for study.

Eligibility criteria {#sec2-2}
--------------------

The subjects included in study were of age 6-16 years, with previously untreated fully erupted first or second molar having intact contralateral molar (molar pair). The occlusal fissures of maxillary or mandibular permanent molar with functional occlusion were selected for study. Subjects who on visual inspection had deep occlusal fissures (prone for food entrapment) or high caries risk (history of previous fillings and caries in other teeth, or currently undergoing orthodontic treatment) were included in study. Patients with parafunctional habits, uncooperative patients and mentally challenged or physically handicapped subjects were excluded from study.

Calibration of clinicians and assessors {#sec2-3}
---------------------------------------

The fissure sealants were applied by two clinicians with similar years of clinical experience. Both clinicians received training for clinical procedures for sealant placement with both adhesive to minimize variation in treatment protocol. Outcome assessment was done by two independent assessors. These assessors were practicing clinicians with similar years of clinical experience. Both assessors were calibrated for assessment of sealant retention of treated teeth before commencement of trial. The inter examiner agreement for sealant retention by the two assessors was assessed on 10 % (10 teeth) of sample. The kappa coefficient was of 0.82 which shows good inter examiner agreement for sealant assessment by the assessors.

Randomization {#sec2-4}
-------------

Simple randomization of treatment allocation was carried out using computer generated random number for treatment assignment of right molar tooth. The left molar received the alternate treatment. The random number sequence was generated by statistician of Community Health Sciences department. The random number generated was only disclosed to treating clinician before sealant placement procedure.

Ethics {#sec2-5}
------

Ethical Review committee approval was obtained prior to initiation of the trial (id no 915-Surg/ERC-08). After patients agreement for participation a written informed consent was obtained. Consent was taken from parents of subjects on a standardized form approved by Ethics Review Committee; a copy of consent form was given to participants as well.

Treatment protocol of control and intervention arm {#sec2-6}
--------------------------------------------------

In control arm (TE adhesive) the selected tooth received prophylaxis with brushes for 10-15 seconds using a slow speed hand piece. Isolation was achieved with cotton rolls. The occlusal fissures were treated with 37% phosphoric acid (Total Etch Ivoclar Vivadent, Switzerland) for 15 seconds followed by rinsing for 30 seconds and then drying with air syringe. Adper Single Bond 2 (3M ESPE, US) was applied to occlusal fissure using microbrushes. After application the adhesive was light cured (ColtoLux by Coltene Whaledent, Switzerland) for 10 seconds. After curing of the adhesive, opaque fissure sealant material (Clinpro by 3M ESPE, US) was applied and light cured for 20 seconds.

In the intervention arm (SE adhesive) similar steps for prophylaxis and isolation was done as in control arm. SE adhesive (Adper Easy One, 3M ESPE, US) was applied to occlusal fissures with microbrushes and was rubbed on fissure surface with microbrush for 20 seconds. This was followed by air drying for 10-15 seconds followed by light curing for 10 seconds. Sealant was applied (Clinpro 3M ESPE, US) in a similar manner as for control group.

Outcome assessment & blinding {#sec2-7}
-----------------------------

Primary outcome was complete sealant retention that was assessed at 6 months follow-up of treated patients. Patients were given reminder for follow-up visit on completion of 6 months after initial sealant application. The patient was considered a drop out if the patient did not return for assessment. The outcome was assessed by visual inspection of the treated occlusal surface of the tooth surface as an opaque sealant was used with contrast to tooth color. The fissure sealant retention was rated by one of the two assessors. The sealant was rated as complete retention if the all the occlusal fissures were covered by sealant and as partial retention if some of occlusal fissures of a tooth showed loss of sealant. If sealant was missing from all the occlusal fissure of the tooth it was rated as complete failure. The assessors were blinded to treatment allocation as they were not given access to allocation of treatment and the adhesive used was covered by same brand of fissure sealant in both treatment groups.

Analysis {#sec2-8}
--------

SPSS version 16 was used for analysis. For analysis partial or complete failure of sealant was grouped as failure and complete retention as success. For comparing the paired intervention and control McNemar\'s test was applied at 5% level of significance. Effect of gender on outcome was assessed by Phi & Crammer\'s V Test.

RESULTS {#sec1-3}
=======

Out of 37 subjects recruited initially, 33 (89.2%) subjects presented for follow-up visit, four subjects were lost to follow-up. Out of 101pairs of teeth 91 pairs were available for evaluation \[[Figure 1](#F1){ref-type="fig"}\].

![Layout of fissure sealant retention trial. 37 subjects with 101 pairs of molar teeth were included in study](JCD-18-20-g001){#F1}

The average age of patients was 12.7 (± 2.9) years, mean number of treatment pair per patient was three. Most patients (48.6%) were in age-range of 13-16 years \[[Figure 2](#F2){ref-type="fig"}\]. The most common indication for sealant placement in the subjects was deep occlusal fissure in 59.5% of subjects (*n* = 22), whereas 15 (41.1%) subjects enrolled received treatment due to increased caries risk. Maxillary first molars were most common (30.7%) teeth included in the study \[[Table 1](#T1){ref-type="table"}\].

![Age-group distribution of study subjects, *n* = 37](JCD-18-20-g002){#F2}

###### 

Baseline characteristics of subjects (patients *n* = 37, treatment pairs *n* = 101)

![](JCD-18-20-g003)

The intervention assignment was done by randomization on the right member of the selected molar pair \[[Table 1](#T1){ref-type="table"}\]. The right member of the intervention pair received the treatment with TE adhesive was in greater proportion than SE. Statistically insignificant and weak correlation was seen between gender and treatment outcome of TE and SE (correlation coefficient 0.29 and 0.17 respectively).

The comparison of complete sealant retention in both treatment group showed significant difference (*P*-value \< 0.001) \[[Table 2](#T2){ref-type="table"}\] where a higher proportion of complete retention was seen in TE arm. The Odds ratio for complete retention of sealants on follow up was 3.7 for TE compared to SE.

###### 

Comparison of sealant retention in control and intervention treatment pairs (*n* = 91)

![](JCD-18-20-g004)

DISCUSSION {#sec1-4}
==========

Resin based pit and fissure sealant is an effective method of caries prevention in dentistry.\[[@ref10]\] The applications of bonding agents are believed to enhance retention of pit and fissure sealants. According to evidence based recommendation for pit and fissure sealants.\[[@ref1]\] utility of Self etch adhesives for sealant application and retention of light cured fissures sealants have been identified as a potential research area for generation of more evidence. There are few published clinical studies on use of SE and TE adhesive for placement of fissure sealants. So far only two clinical trials have been published comparing sixth generation SE and TE adhesives.\[[@ref7][@ref8][@ref11]\] Only one prior study has been conducted on use of seventh generation SE adhesive for sealant placement by Das.\[[@ref12]\] The study was non randomized clinical study on comparison of sealants applied with and without use of seventh generation adhesive.

Current study reported a retention rate of retention of 58% for TE treated sealant and 28.6% for SE treated sealants. Systematic review.\[[@ref13]\] on the complete retention of light cured resin based sealants has been reported between 57-96% at 6 months after sealant placement. Study by Das.\[[@ref12]\] compared seventh generation adhesive (I Bond by Heraseus Kulzer) for sealants application versus sealants placed without adhesive. A higher retention rate of 83% at 6 months follow-up in sealants placed with SE adhesive was reported in this study compared to 28.6% in our study. Difference in outcome can also be attributed to difference in brand of Seventh generation adhesive as its bonding ability can vary with its acidic PH.

Other clinical studies have compared sixth generation SE adhesive to TE adhesive. Clinical trial by Feigel.\[[@ref7]\] reported similar retention rates of 61% for SE adhesives at 24 months which are comparable for TE. Study by Burbridge.\[[@ref8]\] reported retention proportion of 36.6% for TE and 0% complete retention in SE treated sealants on 6 months follow-up where as Venker.\[[@ref14]\] reported that SE were 6 times more likely to fail than TE, whereas current study showed odds ratio of 3.7 for failure in SE compared to TE. The difference in the odds ratio can be attributed to the difference in the duration of follow-up of both studies and difference in study design (a clinical trial versus retrospective comparison).

The poor sealant retention in SE adhesive compared to TE can be attributed to its lesser ability to penetrate the enamel surface which may result in lesser bond strengths compared to TE which has been shown in *in vitro* study.\[[@ref15]\] On contrary two *in vitro* studies.\[[@ref16][@ref17]\] reported higher bond strengths for sealants placed with sixth generation SE adhesive. The variation in bond strengths can be attributed to use of different SE adhesives with varying PH from one brand to other.

Important limitation of the study was the use of a single brand of TE and SE, as the pH of the adhesive varies from brand to brand and the retention is known to be higher in the more acidic adhesives due to increased depth of penetration of acidic adhesives.\[[@ref18]\]

The major limitations of the study design were due to the split mouth design. The split mouth design resulted may have resulted restriction in recruitment.\[[@ref19][@ref20]\] and may have led to selection bias by inclusion of subjects who were not at as high caries risk compared to those excluded as they were less likely to have an intact unrestored pair of molar tooth to be treated. The split mouth design resulted in overmatching of factors that did not allow the study of effects of other variables that can influence the sealant retention other than intervention.

In current study TE adhesive placement before sealant application resulted in greater proportion of complete sealant retention in occlusal fissure of permanent teeth than SE adhesive application. Within limitations of this study it is recommended that if adhesives are to be used before sealant placement then the use of TE adhesive will provide higher rate of complete sealant retention than SE adhesives. Further studies are needed for assessment of the effect of pH of Self etch adhesives on sealant retention.

Late Dr Ali Khan Khuwaja, and Dr Khabir Ahmed for their support and guidance. Author is grateful to Syed Iqbal Azam for his mentoring of data analysis

**Source of Support:** The study was supported by research grant from Aga Khan University Research Council (URC ID 07GS028SUR)

**Conflict of Interest:** None declared.
